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(54) DEVELOPING METHOD 

(57)Abstract: 

PURPOSE: To provide a method of developing, which 
makes a developing time shorten and makes a 
developing residue dissolve. 
CONSTITUTION: A photoresist 2 is applied and a 
semiconductor substrate 1 subjected to exposure 
treatment is fixed by a vacuum chuck 3. The substrate 1 
is rotated by a motor 6 and after the upper part of the 
substrate 1 is uniformly covered with a developing 
solution, the rotating using the motor 6 is stopped. Then, 
the vibration of an ultrasonic vibrator 7 is transmitted to 
the substrate 1 via a shaft 4 or the like to perform a 
developing. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the development method. 
[0002] 

[Description of the Prior Art] After the development method in the former, for example, 
photolithography, performs exposure processing to the photoresist used as the candidate for 
development applied for example, to the semiconductor substrate etc., its method of carrying out 
predetermined time immersion of the substrate is common to a developer 

[0003] 

[Problem(s) to be Solved by the Invention] The time amount spent on a reaction with the photoresist 
used as a developer and the candidate for development by the above-mentioned development method 

was large. 

[0004] Moreover, the development remainder which was not able to react into predetermined time often 
arose on the substrate after development, and the development remaining removal activity by plasma 
treatment etc. was required for it. 

[0005] The purpose of this invention is canceling compaction and the development remainder of 

developing time. 
[0006] 

[Means for Solving the Problem] This invention develops negatives by carrying out supersonic vibration 
of the candidate for development, in order to attain the above-mentioned purpose. 
[0007] The above-mentioned candidate for development is the resist applied for example, to a 
semiconductor substrate. 

[0008] And negatives may be developed, vibrating a developer in which a candidate for development 
was made immersed with an ultrasonic wave. 

[0009] Moreover, the above-mentioned candidate for development is the resist applied for example, to a 

semiconductor substrate. 

[0010] 

[Example] Hereafter, based on one example shown in a drawing, it explains concretely. 

[001 1] In drawing 1 , 1 is a semiconductor substrate and the photoresist 2 which is a candidate for 

development is applied. 3 is a vacuum chuck and fixes the semiconductor substrate 1. A motor and 7 are 

ultrasonic vibrators and a shaft and 5 carry out [ 4 / 6 / a developer drain and ] supersonic vibration of 

the semiconductor substrate 1 through shaft 4 grade. 

[0012] Next, actuation is explained. 

[0013] The semiconductor substrate 1 which the photoresist 2 was applied and exposure processing 
ended is fixed by the vacuum chuck 3. Next, after rotating the semiconductor substrate 1 by the motor 6 
and covering the semiconductor substrate 1 top to homogeneity with a developer, rotation by the motor 
6 is suspended and negatives are developed by telling vibration of an ultrasonic vibrator 7 to the 
semiconductor substrate 1 through shaft 4 grade. 
[0014] These developments are controlled by the program. 

[001 5] A photoresist will be activated by giving vibration to the photoresist which is a candidate for 
development as mentioned above. Therefore, it becomes short, the reaction time, i.e., the development 
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time amount, of a photoresist. Moreover, generating of the development remainder can also be 
controlled when a resist is activated. 

[0016] Although the above-mentioned example showed what applied the development method of this 
invention to sheet processing, the example which used the development method of this invention for 
BADGE processing is explained. 

[0017] Negatives are developed by giving vibration to a developer with the ultrasonic vibrator which 
was immersed in the developer and attached in the stowage container of a developer the substrate which 
the photoresist was applied and exposure processing ended. 

[0018] By this example as well as the above-mentioned example, compaction of development time 
amount and generating of the development remainder can be controlled. 

[0019] In addition, although the photoresist was used as a candidate for development in the above- 
mentioned example, the candidate for development should just perform a development not only with the 
above-mentioned photoresist but with a developer. 
[0020] 

[Effect of the Invention] In this invention, compaction of development time amount and generating of 
the development remainder can be controlled by developing negatives by carrying out supersonic 
vibration of the candidate for development. 

[0021] Moreover, compaction of development time amount and generating of the development 
remainder can be controlled by developing negatives, vibrating the developer in which the candidate for 
development was made immersed with an ultrasonic wave as well as the above. 
[0022] And the development remaining removal activity by compaction, plasma treatment, etc. of the 
production time of a semiconductor device is mitigable by considering as the resist which applied the 
candidate for development of each above to the semiconductor substrate. 



[Translation done.] 
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